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(54) Refrigerated display cabinet 

(57) A refrigerated display cabinet has a 
unit comprising a blower 52 combined 
with a barrier 50 which unit is positioned 
easily by hand in a channel of the 
cabinet. To avoid adhering of the 
unpacked meats to the sup porting 
plates 32, the direction of the blower is 
selected, such that the refrigerated air 
flow leaving a wet evaporator 34 first 
takes-off the heat from the food to be 
refrigerated across its exposed surfaces, 
and subsequently passes along the 
undersides of the plates 32 at a slightly 
highertemperature,to be finally urged 
by the blower into the wet evaporator. 
With the unit removed from the display 
cabinet cooling is effected by convection 
(Fig.1). 




1 



GB 2 185 561 A 



1 



SPECIFICATION 

Bar of shop assistants with refrigeration by re- 
circulated and circulating air, resp. 

5 

The invention relates to a bar for servicing the custo- 
mers in a shop, whereby an evaporator of a refrigera- 
tion plant and at least one blower are used for driving 
a refrigerated air flow along the evaporator and the 
10 food. 

A refrigerated display case known from the Ger- 
man Patent no. 3,203,903 comprises a short, vertical 
frontwall at its face, that is, at that flank, the custo- 
mers approach ; a glass plate inclined from thecusto- 

1 5 mers away Is connected to thatfront wall, and they 
can lookatthefood lying in the interior of the display 
casethrough the glass pi ate. The foodstuffs are pla- 
ced on nearly horizontal bottom plates capable of 
being swung out, and are displayed there, whereby 

20 the level of the bottom plates isslightly lowerthan 
the lower edge of the inclined glass plate. A slit-like 
space slightly narrowing towards the customers ex- 
tends across the over-all width of the refrigerated 
display case below the bottom plates, and ter- 

25 minates as an aperture extending upwards between 
thef ront edge of the bottom plates and a baffle, 
which is fastened to the back of the u pper portion of 
the front wall of the refrigerated display case. The 
opposite end of the slit-like space turns into a vertical 

30 chute, which is formed by tailed mem bers of the 
bottom plates bent upwards, and by a vertical back- 
wall of the refrigerated display case, whereby this 
backwall is nearly double the height of the frontwall. 
A forward working plane is mounted for the seller 

35 near the upper edge of this backwall, and upwards its 
underside limits the vertical chute mentioned -before 
together, and yet releases an opening towards the 
upperedges of the tailed members of the bottom 
plates. 

40 At leasttwo evaporators- or groups of evap- 
orators- are established in parallel and juxtaposition 
within a chuteformed in this way, and are driven in 
push-pull, so that always the one evaporator is in the 
defrosting phase, and the other evaporator brings 

45 aboutthe refrigeration atthesametime. As a result 
the air present in the chute and the air flowing 
through it, resp., cools down and simultaneously 
sinks down due to its gravity, and thereby draws the 
warmer air from the space above the bottom plates, 

50 on which the food to be refrigerated have been laid 
down. The air cooled down enters the narrow, slit- 
like space beneath the bottom plates, and is passed 
along the undersides of the bottom plates, and 
draws-off the heat downwards through the bottom 

55 plates and the food lying on them. Thereafter the air 
slightly warmed up rises from the slit-like space 
around the front ends of the bottom plates along the 
baffle upwards, and reaches the space above the 
bottom plates and the food to be refrigerated, from 

60 which space it is exhausted towards the evaporator. 
The loop of a relatively slow convectivef low 
caused in this way is quite sufficient for refrigerating 
a plurality of foodstuffs, such as fruit, vegetables, 
chocolates,cheeze.Thisfirsttype of the refrigeration 

65 of food in a refrigerated display case is also designa- 



ted to be a "quiet refrigeration". 

One or more blowers, however, can also be prov- 
ided, and circulate the air, that is, accelerate the re- 
frigerated airflow along the loop. This second type 
70 of the refrigeration of food in a refrigerated display 
case is also designated to be a "recirculated refriger- 
ation". 

The acceleration of the air driven by the blowers in 
the loop does not only result in more intense draw- 
75 ing-offthe heat in the evaporator and consequently 
in an operation at lower temperatures of the air, as 
compared with the "quiet refrigeration", but it also 
results in an augmented iceformation on the sur- 
faces of the evaporator, because the accelerated air 
80 flow d ra ws-off the h u m i dity fro m the food w ith i n- 
creased rates. - From this reason the provision of the 
second evaporator subjected to a defrosting phase, 
while. the first evaporator is in the refrigerating 
phase, i.e. the two evaporators operate in push-pull, 
85 appears to be absolutely necessary. 

Furthermore it is known thate. g. unpacked meats 
are said in the German Patent no. 3,203,903 to be de- 
posited in the space of the refrigerated display case 
at a temperature between 0 and +5 degrees Cent- 
90 igrade, and at a humidity up to 80 per cent. To draw- 
off the humidity as little as possible from the dis- 
played, unpacked meats within the display case, the 
circulating air is refrigerated by evaporating el- 
ements com prising surfaces of heat-exchange as 
95 large as possible. As a result of this measure the dif- 
ference of the temperatures is diminished between 
the air within the space of the display case and the 
surfaces of the evaporator, and consequently thefor- 
mation of frozen fog on these surfaces. - Together 
100 these statements prove that also only one evapora- 
tor comprising large surfaces, a so-called "wet evap- 
orator" can be used in lieu of both evaporators arran- 
ged in juxtaposition, and comprising small surfaces, 
which operate in push-pull, that is, in the refrigerat- 
105 ing and defrosting phase, resp., withouta disturbing 
formation of frozenfog to be expected. 

The relatively long path of the refrigerated air leav- 
ing the evaporator through the narrow, slit-like space 
along the undersides of the bottom plates proves to 
110 be unfavorable in the "recirculated refrigeration". 
For a considerable amount of the heat is drawn-off 
by the heat conduction on said way across the 
bottom plates likewise from the meats displayed on 
the bottom plates through their bases, so that the 
1 1 5 bases accept a lower tern perature tha n the free sur- 
faces of the unpacked meats. If the latter are said to 
be kept in the range of temperatures between Oand 
+5 degrees Centigrade, the refrigerated air leaving 
the evaporator must be of a temperature near zero 
120 degree Centigrade or slightly lower with the result 
that the bottom plates cool down lowerthan zero de- 
gree Centigrade, too. As a result the unpacked meats 
adhere on the bottom plates dueto an iceformation, 
and must be torn away by seller's hand, while taking- 
1 25 off, whereby leftovers appear often on the bottom 
plates, which have therefore to be cleaned frequ- 
ently. They can also be removed, after the blowers 
were switched-off, that is with a transient to the 
"quiet refrigeration", whereby the bottom plates 
130 reach temperatures above the freezing pointafter 
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some waiting period. 

It is a n object of the invention, to provide a barfor 
servicing the customers of a shop with means mak- 
ing the barsuitable to be refrigerated both in a "quiet 
5 refrigeration" and in a "recirculated refrigeration", 
whereby the temperature within thespace of the 
food is lowerthan the temperature of the bottom 
plates, so thatthefood is prevented from adhering 
on the bottom plates due to an ice formation in the 
10" recircu lated ref rig eration " . 

According to the invention a combination is prov- 
ided, of a barrier suitable to be easily inserted by 
hand in the channel system, and of a blower, the dir- 
ection of drive of which is selected, such that the re- 
15 frigerated air emanating from the evaporator arrives 
directly atthefree surfaces of the displayed food. 

In the "recirculated refrigeration" the long path of 
the airflow from thefood to be refrigerated along the 
undersides of the bottom plates up to the input of the 
20 evaporator enables to receive an additional quantity 
of heat in the airflow, so that, when passing the 
evaporator, it tries to receive the humidity too, and is 
conducive to prevent the formation of frozen fog on 
the surfaces of the eva porator. 
25 An exemplary embodiment of the invention is il- 
lustrated in the drawings and explained in thefollow- 
ing specification in more detail. There is shown in 
Figure / a bar for servicing customers of a shop 
being operated by means of a "quiet refrigeration", 
30 as known perse; 

Figure2Xhe barof Figure 1, in which the combina- 
tion of the barrier and blower has been inserted in 
accordance with the invention, whereby the direc- 
tion of the drive of the blower is also selected accord- 
35 ing to the invention; 

Figure 3 a side view of th e com bi nation of Fig u re 2 
in more detail for illustrating the separation between 
the pressure and suction chambers of the blower; 
Figure 4a schematic view of the combinations of 
40 barriers and blowers, as connected together. 
A part-sectional view of a bar 1 0 for servicing 
customers of a shop is illustrated in Figures 1 and 2, 
and is established on a few feet 12 in butcher's or 
baker's shop, in a food store or in a similar shop. It 
45 comprisesatroughlike,double-walledframe16 
filled with an insulating material 14, and having a 
short, vertical front wall 1 8 at its front, which the 
customers approach, and a considerably higher, ver- 
tical backwall 20 at its back. A horizontal working 
50 platform22forwrappingupthefoodbytheselleris 
mounted on the backwall 20 of the frame 1 6, 
whereby a few supports 24extend with inclination 
from thefront edge of the working platform 22up- 
wards, to support a horizontal operating desk 26. At 
55 thefront an inclined glass plate 28 suitable to be 
easily removed by hand, the lower edge of which 
substantially extends in the level of the upper edge of 
the front wall 1 8of the frame 1 6, abuts againstthis 
operating desk26,on which the wrapped com- 
60 moditiesareputbytheseller,and,ifdesired,the 
money of the customers is laid down. 

Supports provided with passages (not shown) are 
mounted within the trough-like frame 1 6 adjacent 
thefront wall 1 8 and with spacing from the backwall 
65 20, whereby a few bottom plates 32 can be laid on the 



supports 30 in a mutual close juxtaposition afterthe 
removal of the glass plate 28 by hand; the seller puts 
the food to be displayed on the bottom plates after 
theinsertion of the glass plate 28, and he grasps 
70 through between the supports 24. 

An evaporator34of a refrigeration plantprovided 
with a plurality of air channels (not shown), and 
screened by a cover plate 36 against the space 38 to- 
wards the front, where the food is preserved, is be- 
75 tweenthesupport30atthebackandthe backwall 20 
of the frame 16. 

The cover plate 36 also rests u pon the support 30 at 
the back, and terminates above for leaving a hori- 
zontal slit 40 with spacing from the underside of the 
80 working platform 22. 

Afterthe design of the present bar 10for servicing 
the customers of a shop has been specif ied, the 
attention is drawn to its "quiet refrigeration", as 
known perse, whereby the course of the airflowis 
85 shownbyarrows44(Figure1). 

In the operation of the refrigeration plant, while the 
liquid refrigerantisledtotheevaporator34,theair 
cooling down in the airchannels of the evaporator 34 
drops to the bootom 42 of the troughlike f rame 16 
90 throughthepassagesofthesupport30attheback 
due to its gravity, whereby the warmer air is drawn 
into the evaporator 34 throug h the slit 40 from the 
space 38 comprising the food. The mass of the re- 
frigerated, heavy air finally reaches the undersides of 
95 the bottom plates 32, which remove the heatf rom 
the food lying on them through their areas of deposi- 
tion due to the heat convection. Finally the refrigera- 
ted air enters the space 38 by rising up through the 
passages of the su pport 30 at the front, and then re- 
100 moves the heat through the exposed surfaces of the 
food. The air warmed up by thefood rises again and 
is sucked in by the eva porator 34 through theslit 40. 

In the "quiet refrigeration" the speed of the airflow 
substantially depends on the difference ofthetem- 
105 peratures between the air entering the upper end of 
the evaporator 34 and the air leaving the lower end of 
the evaporator 34 through the passages of the sup- 
port 30 at the back, and is consequently greatest 
short afterswitching-on the refrigeration plant. Sub- • 
1 1 0 sequently this speed decreases down to a small, but 
constant value, whereby the temperature, however, 
cannotsinkdowntothefreezing point of the water. 

As one can see from Figure 2, the bar 1 0 for servic- 
ing the customers of a shop can also be driven by a 
115 "recirculated refrigeration". Forthis purposethe 
combination of a barrier 50 and blower 52 is inserted 
by few movements of the hand into the channel 
system guiding the air flow, whereby the direction of 
the drive of which blower is selected, such that the 
1 20 flow of the refrigerated air leaving the evaporator 34 
immediately reaches the free surfaces of thefood to 
be refrigerated, thus is thespace38 through theslit 
40, as it is also indicated by arrows 56. The refrigera- 
ted air draws off some quantity of heat from thefood 
1 25 within the space 38 with the result that the air, which 
is driven from the space 38 through the passages of 
the support 30 at the front below the bottom plates 
32, is warmer than that air entering the space 38. The 
bottom plates 32 very fast accept the temperature of 
130 thiswarmerair sliding along their undersides bythe 
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heat convection, and normally remains on a tem- 
perature above the freezing point of the water, so 
that the food is prevented from adhering to an ice 
formation. 

5 According to the invention the barrier 50 of the 
channel system combined with the blower 52 is hin- 
ged on a rail 58 of the support 30 atthe backasair- 
tightas possible, so thatthe own weights of the bar 
50 and of the blower 52 press down a plurality of 
10 sealings 54 extending around the periphery of the 
underside ofthe barrier 50 against the bottom plates 
32, as it could be seen from Figures 3 and 4.The con- 
tinuous barrier 50 extends between the two side- 
panels 46 across the width ofthe ba r 1 0, so that it 

1 5 effectively disrupts the convective airflow ofthe 
"quiet refrigeration". As mentioned before, the 
blower 52 arranged in the middle ofthe barrier 50 is 
driven in that direction, in which the airflow causing 
the "recirculated refrigeration" is opposite to that of 

20 the "quiet refrigeration". 

Preferably a protective plate 60 is mounted in a 
predetermined distance from the barrier 50, and pre- 
vents the i nterior of the bl ower 52 fro m receiving 
droplets of water, which can deposite by a condensa- 

25 tion atthe undersides ofthe bottom plates 32. The 
same is truefor liquids, which leak between a pair of 
juxtaposed bottom plates 32. Furthermore the flow 
rateofthe air throughthe blower 52 can be limited in 
a suitable manner by adjusting the space between 

30 the top of the barrier 50 and the underside ofthe pro- 
tective plate 60. 

As Figure 4 shows furthermore, the blowers 52 of a 
pair of bars 1 0 for servicing the customers of a shop 
established in juxtaposition, or of two portions of 

35 such a bar 10 closed by a pair of side-panels 46 late- 
rally, can easily be connected in common through a 
plug connection 62 to the power supply. 

CLAIMS 

40 

1 . Barfor servicing the customers of a shop com- 
prising an evaporatorfed by a refrigerant from a re- 
frigeration plant, and refrigerating an airflow 
through a channel system of a closed loop, in which 

45 the refrigerated airflow is guided from the evapora- 
tor over the food to be refrigerated and is fed backto 
the evaporator, and at least one blowerfor accelerat- 
ing the refrigerated airflow, wherein a combination 
of a blower and a barrier is used, which is suitable to 

50 be inserted by hand easily into the channel system, 
and wherein the direction of the drive ofthe blower is 
selected, such thatthe refrigerated airflow leaving 
the evaporator is immediately su pplied to the free 
surfaces ofthe food to be displayed. 

55 2. Bar according to claim 1, wherein the blower is 
mounted in a recess ofthe barrier being shaped as 
an elongated, cornered clamping ridge, which is pro- 
vided with sealings at its pivot and at its bottom. 
3. Bar according to claim 1 or 2, wherein a prot- 

60 ective plate is mounted in a predetermined distance 
overthetop ofthe barrier for protecting the blower 
againstdroppingliquids,andlimitstheflowrateof 
the air through the blower. 

65 Amendments to the claims have been filed, and have 



the following effect:- 

(a) Claims 1 and 2 above have been deleted or 
textually amended. 
70 (b) Newortextuallyamendedclaimshavebeen 
filed asfollows:- 

1 . Barfor servicing the customers of a shop com- 
prising an evaporatorfed by a refrigerant from a re- 

75 frigeration plant, and refrigerating an airflow, and 
comprising a closed flow route, in which the re- 
frigerated airflow is guided from the evaporator over 
the food to be refrigerated and is fed backto the 
evaporator, wherein a barrier carrying a blower is 

80 suitable to be inserted by hand in the flow route, and 
to be arranged in thef low route, and wherein the dir- 
ection ofthe drive ofthe blower is selected, such that 
the refrigerated air leaving the evaporator arrives at 
thefree surfaces of the displayed food immediately. 

85 2. Baraccording to claim 1, wherein the blower is 
centrally mounted in a recess of the barrier present 
in the form of an elongated, cornered clamping 
ridge, which is provided with sealings at Its pivot and 
at its bottom. 
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